Surfactant application in experimental lung transplantation.
Non-heart-beating donor (NHBD) utilization can significantly increase the limited donor lung pool. However, optimal preservation of organ function is crucial as the development of ischemia/reperfusion injury (IRI) can result in severe surfactant inactivation. Exogenic surfactant application is effective in prevention and therapy of IRI. Studies on optimal timing of Curosurf, including application in NHBDs, have not been done, but could help to optimize NHBD lung transplantation. The extracorporeal screening model (ESM) included rat lungs (Sprague-Dawley, n = 5/group) preserved with Perfadex. In 3 test groups, Curosurf was administered before flush preservation (T1), after 4-hour ischemia (T2) or during reperfusion (T3). Results after extracorporeal reperfusion were compared with controls. The transplantation model (TM) consisted of asystolic pigs (n = 5/group) ventilated for 7 hours with warm ischemia (WIT, Groups 1 and 2). In Group 2, 100 mg/kg BW Curosurf was bronchoscopically administered before preservation. After 3-hour cold storage, left lung transplantation was performed and data were compared with sham control data (Group 3). For the ESM, T1 lung oxygenation (SurfT1 167±47.4 mm Hg) was superior to others (SurfT2 47.3±15.3 mm Hg, SurfT3 77.2±48.8 mm Hg, controls 65.5±46.2 mm Hg; p<0.02). Stereology demonstrated poorer intra-alveolar edema formation in controls (1.86±2.53% of parenchyma) compared with surfactant-treated lungs (<0.02% of parenchyma) (p<0.02). Intra-alveolar erythrocyte sequestration as an indicator of vascular leakage was significantly lower in T1 lungs (0.15±0.12% of parenchyma) compared with all other groups (>0.74% of parenchyma). For TM, mortality was 80% in the untreated group and 100% in the Curosurf group, suggesting that a 7-hour WIT is above the limit for NHBD utilization. Donor lung pre-treatment with endobronchial pre-preservation Curosurf offers optimal preservation quality when compared with post-ischemic application or during reperfusion and results in improved functional outcome when compared with controls. Expensive NHBD pre-treatment with Curosurf cannot improve poor allograft outcome after extended WIT and should therefore not be considered. Seven-hour WIT seems generally to be above the limits for use in NHBD lung donors.